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mm^] mmm 

(A) ^ (i) S i CxHyO^N^F-^BuPy 

(Z131CX=0. 5-'26, Y = 0. 5 — 13, Z = 0~6, W=0~6, T 
= 0 — 6. U=0~1, ^t>*V=0~l) 
&ZJ^^ (i i) Si HyO^N^F^BuPy 

(rcilCY = 0. 0 0 0 1^0. 7, Z=p~6, W=0'-6. T = 0 — 6 . 
U=0-'l, RXJ^Y= 0-^ 1) 

(B) ^CH^ObN^F^BeP^ 

(r.Z.{Ca = 0'-'0, 7, b = 0~l, c = 0~l, (1 = 0—1, e = 0 — 1 
, f = 0 - 1 ) 

[M*^ 3 ] rmt.±m fi^n^^mmiz ^^jm^^ nt^m^^ ixit2<D 
1 xii 2 (DmmmM.^ v Ko 

[M*^5] (A) ^ (i) S i CxHyO^N^F^tBuPv 
(mcX=0. 5~26, Y = 0. 5—13, Z = 0 — 6, W=0~6, T 
= 0 — 6, U = 0 — 1, ^t)fV=0— 1) 
( i i ) Si HyO^Nj^F^BuPy 
(Z:Z1{CY = 0. 0 0 0 1 — 0. 7, Z = 0 — 6, W=0 — 6, T=0 — 6, 
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U = 0~ 1 , MY =0^1 ) 

(B) ^CH30bN^FdBgPf 
(3:i{Ca = 0'-0. 7. b = 0~l, c = 0~l. d = 0~l, 6 = 0^1 

. JktJ^ f = 0 ~ 1 ) 

m^mi] mmmn.^^^ }^izm<da>( r^ns.^mLxm.m^m^m 
mnijiz^ v^^Lr^'^jhyA'^r:^icj:^xmu^ti^m^m7 <7)mmm%^ 

CO 0 0 1 ] 

CO 0 0 2] 

Ct^*®^$©] 
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[0 0 0 3] 
[0 0 0 4] 

5 (Contact Start Stop) :)^^^a?M"r'5 , Mmm^^ ^ :^ ^ 
±iC, ai^O. 2~2. 0 mgM<©ia^i>#±*'e^^$tli:VA-5„ Z(Dt:iit>, 

= mmn^^\^±^-^^^^^m^^^^tix\^^^tiK Mx.{i#Bg¥4 -2 ? e s 

6 7#<a{#lc|B«3 4xTV>S J:e>ic, ^gg^^^y ^(DU-J]/±lzUm^m 

[0 0 0 5] 

^tc. m^\tmm^2 5 7 1 9 5 m^jkmizitmitmmmiz. r^^^-yr^K^y 
> z.<h^o\z)\v-yrm-kmifz.mm^mm<^%^vY\zm^\^x^. W:^-!* 
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[0 0 0 6] 

mik'\^RXJ^mmn^ (CSS) $:^J5i$^±^^i:;^'J-e^^}^)^o;"co t-^.t>t>> >^ 

^T'j^^ u u n > «y :? r ® <z)^® ^c»v^ ^-f > \^mmmm^m 

o 

[0 0 0 7] 

J5{C, 0 - 2 8 9 4 1 9 -^<i^|g^#^^ 1 0 - 2 7 5 3 

105)21 0-2 7 5 3 0 8#^#T'«^M1^*^S 1 CxHy02N„ [X, Y, 
WM^i:b$:*b> X=3-'26, Y = 0. 5~13. Z = 0. 5~6, W= 0 

[0 0 0 8] 

miS:X\t-i^(D^^ :k^X 8 0 G p s i (7)^*§:%oiB«#:*^^M$tl-5 J: 
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±m(D9^m^l 0- 2 7 5 3 0 8 ^^$BCD^SI^li^$JMj 7 0 A^ST'^'A 

[0 0 0 9] 

(A) (i) S 1 CxHY02N„F;,,BuPy 

(rz:{CX=0. 5~26, Y=0. 5'-13. Z = 0~6, ^^=0 — 6, T 

= o~6, u=o~i, ;g.t>*v=o~i) 

&0 ( i i ) Si HyO^N^F^BuPy 

(:1Z:{CY=0. 0 0 0 1~0. 7, Z = 0~6, W=0'-'6, T=0~6, 

u=0'-i, ;a.tJ^v= 0 — 1 ) 

(B) CH^ObN^F^B^Pf 

(:i3Ca = 0~0. 7. b = 0~l> c = 0'-'l, d = 0~l, e = 0~l 
, S.tKf = 0~1) 

i: v^s^r-f^^:/ \^mmn<^±mt^ummtLxm^-t^z:tiz^ 

tt^W^«tt$:W<«l*l.^*'^^^mJi:5:«e5l^c^PI#"efeo7^l?j7 0A$:4 OA 
, ^ ^{Cl±3 0 AJ2^TfC*T'^<-r-S>z:i:?:BriB{CL7^t)<DT'fe'5o 
[0 0 10] 

VD?£) ^jci y?^^i--g>cD;bm<, >?>A°^y ^^5ST^^i*^0^(Z)^»l(Dffitg$:^•t 
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[001 1 ] 

mm] 

mmio)j^.x^-['^x:^s. 

[0 0 12] 

$e>ic«3 oAmm&.Tizm^x^^(Dx. :^mmitMRmm^^^y \^(D7.^ 

mmmmmitizMmx^^. ^Lx:i(Dj:z):^mmtiz%i)^f}^ 
t> e> rmik^jSLXfmmn^timmmt)'^ i oao^lo izm\^mm^ 10-2753 

[0013] 

m^<Dmmi:t(Drmtr'^)iyy::^(D^^^^y i^mmmm^^j^j^^^mnis'^ 
v^«'fe;^>'A>rr;^&ML. 'f^x^cYDm'p^:tyi\:mmm^(D%mm.m 
rmumm. 

(i) S i CxHY02NjjF^BuPy 
Xm^ti^%(DX:^^o -r^t>t) S i CxHy^ri^^^i: b, ^(D^^ltiiM^S^X 
S>U> X=0. 5~26, Y = 0. 5~13, Z = 0~6> W=0~6, T=0 

u=o~i. :&0v = 0 — 1 -efe-So r<Dc)t)^f * bv^=fe(^>^ix= 1 — s 
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, Y=0. 8'-4-eS>'5>o 

(i i) Si Hy02N„F^BuPv 
feU, Y = 0. OOOl-'O. 7, 2 = 0 — 6, W=0'-6, T=0~6, U = 

o~ 1 , ^t>'v= 0 — 1 -e&^o t>^^ Lv^t)<^iiY = 0. oi~o. 2 

[0 0 14] 

-tSB^ (i) ^C^V^TX;&'^0. 57^SlT*fe^i:, M^^T&^lf <^-h^T'fe U , 

Y^'^O. 7$:®;tSi:, l^(Z)5SS;^>'J;f J^f-S., Z Wi: T*^' 6 
[0 0 15] 

. i^i^tl^mithr<&o jim, z:(Z)TM®tf^y:?t7-x«$iiH v = 6 0 o~4 0 
0^^, ?g;R6 3 2 nmT'(Z)®^^til. 5 — 2. S^ST'fe-So 
[0 0 16] 

T'^Stl-Sffifi^^r^b, C^iii^mtL. M^J;b-e a = 0 ~ 0 . 7, b = 0~l, 
c = 0~l, d = 0-~l, e = 0~l, S.t>* f = 0~ 1 T'feSo 
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VD^CD^^B^M^IC j;tl{^-fi3^C7K^;^)^a = 0. 0 5~0. 7-^^$tl^o. 
Lfi^Li]-:^<y-!X-^vh^m^^X 3i>D-*y-K^^ (FCVA) , 

[0 0 17] 

^VY=E> F^i^Mm (DLC) ^^->(^^y \^^mmm> i-:^-Tr<ym 

2-145646 ^^m. 1^62-145647 New Diamon 

d Forum, |^4^|g4-^ (Bg^ue 3^10^2 5 B^f) ^{CMStlT 
V^^. DLC^tt, ±fB^S^(New Diamond Forum) ^Cf3^3 4^T^.^Sie)^C, 

v>^3^:^ff^c^v^T> 1400-1700 c m'^izzfu - Y^fji^'rymi:^^ 

^ h)]y0lh^^L> 1 3 3 3 c m"^{C^VMf-^j7 S:;ti-^^-f^^> F^, 15 
, j^mi^±(Z)s p 2S:a^s p 3M-^*^^>^A(c#^it--5c:i:{cj:oT?l^^3ti 

[0018] 

*I§^{C^V^T, DLCM(Z)J?$«, aSl5Aj^^_h, ^ L < 1 5 ~ 2 5 

A-??^»J, T»i:-'Mlc>^M&?^^-t-Si:^M'^J?$*&4 0 A^iTtcf -5 r h 

^^-j \^iimmmi^(Dm(D7.^-^yyifti^±^<fjt^(Dx mmmmmm (d mmm 

^^^y Fi: LTli^fft L<^v^o 

^ (i) :5it>* (i i) (Tym^^^-t^rmit, si ^^titc-^mm mmmn.^ 
F) i:±js (DLCM) tizMLxmm(Dm^^^mmt.Lxm^. ^f^si- 

8 tmiE# 2002-3073369 
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^u, tt=.mm^±m<DDLcm}im^(^iiw 2000-600 ommo:>^m^ 
M-t:s><DX'mmn^ (css) icfew-^-rsc 

[0 0 19] 

;i/KS9> T^Mio, mi^ll. *S=r-r;n 2, ^t>'i^fe^jS l 3 

zi^JVl 2 1C j: y«^$tlSo MR'x^y Fg|5tt±g|SS/- ;i/ KM 7 i:TBISi/-;^K 

S9, Rx:^z:tii^izmtnrcmmm 1 3 LMRm^8izj:vmm-stix^^^. ^ 
asj&^u-T^w >yffi!n?^So ib'^aj'^mmt^^x&i). M;^ii#^¥i 0-2 7 

5 3 0 8■^<^5i^^$r#M^tl;tV^o 

&m<Dmmtmw.^£m) iz^9tm<DrM^mmi' t±mummi" if^mm-^n 

So 

0 1 -eiiMRSI#M^-a-^^y MR3^^8{Cf^;tTJ: 
'Ji^-KCOiSv^GMR (Giant Magnetoresistive) TMR (Tunneling June 

tion Magnetoresistive) CPP (Current Perpendicular Plane) ^iaS: 

[0 0 2 0] 

cDT'feSo 0 3li»M?^5C^^y F$:«i;^'5>;^^-f ^foMmSTfeU, ;^.^-f^® 
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Z(DmmaC S S (contact stSirt-stopmi^:^^tmtt\,^:^^(Dm%7' ■< 7. 

K^S2 2ii> ^^2 3 viW&'^McW^m^ sic^Tu >y2 6 ^itx^xmm 

U 6 $::^bTH^Ii2 5{C^»;#(-t^tlT^U, z:tllCj:tJ, 

l^^^^y FISg2 2*^-'#:^;5:oT[lI»-r-5 J:e){C;&oTVNSfe(Z)i:-r-5o 
^ry K^«2 2(Z)5fc3S^{Cld:?^^/\-/ Kx^>f ^*2 7 *^'^»J#i-t ejtit vn€>» ^ 
fe. ig^^^^y K^g2 2®^t6:3^(Z)^3g{R!lC ^S^^SB^ 

^^2 1 G) h^^y ^±lCfet-t€>X^-^^2 7CDfi[g^i?)$:ff e)fe«b<^lK«rSP2 8 
$:#XTV^^„ IgSrlHJ 2 8 li, ©^$S2 5 &tfJ,i:.^^: LTa^/\^y K^«2 2 

i&^it-s^foc^T'feu, z:4xici: t;:^^>f ^*2 7 1±, ig^Mta^^^^ii ®#;^[^{c# 

[0 0 2 1] 

03 a2tc3tLfex^-f ^2 7®fi£^^mEi-efe-g>c ^2 utm^ 

\tr ^ ^7 (AlgOg-TiC-) iUJ&U, i$t^7^®f*i^^tC?^^$tlfe^#: 

1 0 0 $:;tbTV^So -ec^e)t>(^)^^^fa^^^2 ItC^flRlt- -5®*'?, SB^^^M 
iRlMfeSVNliXT^r U >;5^®(ABS:AirBearingSnrface) 2 9t?$>S= ia3{C^ 
LfcJ:e){C, X^'f^27<Z)ABS2 9 lCg[^-t-5-'llll®lCli^|^^^/\>y K3 
0 7b^^^^^>4^TV^-5o 

[0 0 2 2] 

'f^LTV^J&V^^, f^t)-^, 7. If > F;i/^ - ^ 2 4 L T fe^ U i^^fH^^#: 

2 1 ^^I1I^LTV^:^V^^^M{C^V^T^^, >?>^>r 2 7 (DAB S 2 9 ^li^^SBl^^ 
<!|s2 1 i:&g|M$ii:T^3<o IBIt • S^m-f^Sr^f e)|^lC{i, >^ If > F;i/^- ^5? 2 



1 0 
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[0 0 2 3] 

m^\mm^4:-4 1 e 7 2#<2:i#^lCfH«$tlTVN-g>o ^^xvcvdj^ 
Co 0 2 4] 

^r:^MB^^M^^o ^<D:^miZ-D\>^X1,t, MAlfM. Nakayama e 
t al Journal of the Ceramic Society of J 
apan Intnl. Edition Vol 98, pp607-609 (1 

9 9 0) ^{c#MJcfH«$4xTv>So /i^fr^^mm^WiM-^-fiziEjiyA 

-iTTs^mmLx^^ ^mimmx$>s^'^X'rmm^mn(Dmmizmu-t^ 

mm (RF) , v-r^n?s (mw) {c^^-s^i, -r^r^iim^cD^^i&Mc^A'^^c 
^•^j\yyA^r7.ns.t.\^Do ±ss(^A">rT;^«ffitt, b< li- i o-- 2 

0 0 0 V-eS>'J> J:U0^b<li- 5 0 1 00 0 VT*fe-5„ 

[0 0 2 5] 
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;v~>^icMi-'2)'ft:-&^l:^M-t<5rii*Wt bVN, -t^t^t., Si+c + H + o 



[0 0 2 6] 

XfCAD;^, N^hLTNg, N + HJIgi: LT N Hg^, N + Oi^ilL/T, NO, N 
i + C + H, Si +C + H + OfeSVvliS i + C + H + N Sr-^t?^!:-^^^^ O?^ 
+ Hi^i;LT, CH4, CgHg, CgHg, C5Hg^®J^-ft:^^^$:MV^ 

[0 0 2 7] 

x^^ui/'^^, 7^ >^'5^;i/S:/v>, i>~^^;i/yx5^;i/^y 7^h-5>'xx;i/ 

-r^ J :/n t:;i/e;^^x 2 -e/T7 x^;v h y X h^^/i/^ 

3-TU;i/T^>'-;^nt:°;i/hi;^ hdri/i/^^, 5 (3 -t^ 7 :^nif;i/h 
Uxh^^>i/^>^*^fe§„ citiblifMUT=fe^<, S/^^^-fb-^i^iij^^ffc^iK 




1 2 
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tt^rm^mmtLxs i + Ho^m^^m-rhm^izitiy^y (siH4) 

^MT'^So F^^m-t^m^K\tCF^. HnFn (n = 0'-6), Fg^*^^ 

mx*^. p^^m-t^m^izit:t^7sy>fy (PHg) B^^m^^>m^izit 

BFg, B2Fg^}^j'^i)^„ 
[0 0 2 8] 

liami. 3 3-6. 6 6 P a, SA«:^ttji^l 0W~5 KWSIi3()W* LV> 

o 

:^mmx it t fc rmumm ^ ^ -tyimmmmis^m.n x^^. :tymmmm 
ii> mxitmmm^ 9-17450 8#^#g^(cfB«$4xTv^^„ tcrdv. 

7s(DMMt(^-ssmx'$>niim(D:&^<D^ytymmnm^m^^x%B.^K 

[0 0 2 9] 

z(Dm^(Dmm.(D»^L\>^miivxit. m^it. #^bs5 9-i 74 50 s-^ 

icia^ $ ti >f ;r > E jiM ^ fcii -r :4- > <^ lHlM<?) ® S: M V ^ -5 3 a T' ^ S 

o -(ytymMmmiziB\>^xit, M^m^iH^i. 3 3x 1 o~^p amm^x(Dm 

y^'^:^yhti^m-f^ti. z(Dy>f^:f>yh^mvm/vxMnmt>^mu^n. y 

x-(^y^titfy.mc:i!^m(Dmn^m^-t^mmi:n>()]yijmn-^tix\^^^. mm 
^y^ity^^:iyhib-^^(Dmm^tmmvx. ^^y^(Dm^m>(yityiin^^^ 

il^^-e^-So Vd=10~5 0 0V, V a =- 1 0~- 5 0 0 
0 2000Vl?feU, J:y^?*b<l*- 5 0 1 0 0 QVX^^o 
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[0 0 3 0] 

l:^^-rtlliJ:VN„ g&f^JE:dti> a^l. 3 3~6. 6 6 P agJ!*W* bV^o 
[0 0 3 1 ] 

/N' ^ iSi? S r i: ^ -5 „ 

D LCM^r^^XvCVD^tC J: 'J J^^f-S^-^, Mx.l3:#gl¥4 -4 1 6 7 
2#<i5t#^lCfa«$tlTV>S;5-^jc j: UfigMf >^^XvC VD 

[0 0 3 2] 

DLCl^$:>^^XvCVD^lCj: Ul^^f S^-^, MJ|SF?5f (C tt, TSBfb-a-^ 
C + H + OSr^tffb-^^i: LTli, CH3OH, CgH^OH, HCHO, C.Hg 

T-feh — Nu;!/, y^J^vrf^y. vy^))\/r\y. mmh, d 

MH, hUTU;i^T^>, hy;^^;VT^:y, l>Ux5^;i/T^>, hU^'x-;!/ 
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[0 0 3 3] 

OMilbTOg, 03^, C + OmtLLXCO, COg^, Hjl^ilbTHg^. H 
+ 0mtLXH20^. NMilbTNg, N + Hilih LTN Hg^, N + OMth 

T, (CN) N + H+F^i:bT, NH^F^, O + FUtbr. Og+Fg 

[0 0 3 4] 

it. Ji^, l~70Pa, nAMi^it. 1 0W~5 kWS^*'!^? * LV%„ 

[0 0 3 5] 

«#^Hg5 9 - 1 7 4 5 0 8-^^^5f#^{C|H^StlTV^-5„ fc^Kb, Zltie>fCMat 

i:LTii> #F,gBg5 9 - 1 7 4 5 0 8#<2Si#lciB«3ti7t-r^>it:iiM 

[0 0 3 6] 

. z.(DM^^ii^mizit^^nmiz^-oxtum^nxmm^^m^'r^y'{^:^y 

hijmi-f^ti. :i<Dy ^ ^ :^y h^^vm/uXMnmti^mM-^ti. y^^^yh 

[0 0 3 7] 
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[0 0 3 8] 

^(DT.^'^y 9m(D:KJ'^y 3t:»:^iZ-m^X. Ng, NH3, CH^. Hg^^^Jf 

~?:^5f-^^y hhLTMv^SZli:t*Rrii-e&S„ Zl <0 cfc ^ ^ - >y ^S:Mv^T 

itm, 5 0W~2 kW^^-efe-So l&f^i±;Oii, MS, 10"^- 
0. lPa^mt.L^^o 
[0 0 3 9] 

z.i(\.^ym±.\z7.nv ^nm.^^^z.}L\zi.^) iM'^mm-^j^^^^. j^^, ^ 

7/N'-rr;^$:^rMLr=fo j:v%„ _tilH(Z)A>f r^^mffiii, nt.\^<\%- \ 0 2 

0 0 0 V-e^y, J:U^f*L<«- 5 0 1 0 0 0 VT'fe-S). 

ilS5 OW-2 KWg;Kl?^-2>o «r#J±;^Jii, aSlo"^~o. IPa 

[0 0 4 0] 

Si, Q,-BLn'i^^^Xi\'C^m<n>WmiSy^t.\^X. Si (CHg) ^i: 
. CgH^ilSr-e^X^tl^iS SCCMi:, 2 0 S C CMlCT#Abfco 
#§^M<^3g?5f£i: LTRF 5 0 OW^iDx., i!jf^i±;^j6. 6 6 P a 1;% MR^^I^ 
^/s^y F<7)^ifT®iC, -fe;i/7A>f 0 0 VtCT 5 A^imbfeo 

[0 04 1] 

1 6 ttJ|iE# 200 2- 3073369 
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iumz) Si, CRifH^^ti^\:^mo)mni^':^iiLX s i (CH3) 4^1, 

CgH^i:^:, 0 S CCMil, 3 0 S C CMICT^A L fco >''^X 

-T^^MOD^g^ilbTRF 5 0 OW^rin;^. mVf&J: S . 6 6PaT% MRmB 

[0 0 4 2] 

(t^M3) Si, c:5:t)^H$!^mi:-^^®MM;^*^^ LT, Si (CH3) 4^ 
, C2H4i:?:-etl-r4x^(^«8 S CCMi:, 2 0 S C CMtCT^A Lfco ^^Xv 
M^ffla)3CSSi:LTRF 5 0 0W$:*[I;t> i&f^ffi;d6. 6 6 P a -e. MR^j^?^ 
F^^^ffSMfc, l2;b7A-rrx-4 0 0 VJCT 1 5 AfiKl^U;to 

[0 0 4 3] 

S i +C + H + 0<Z)MJ^;!/Xi: L/TS i (O C Hg) ^^rgg* 5 S C 
CM, CH^^rS^Se S CCMtCT^ALfeo 1 3 . 3Pa'eVa=-8 

OV, V d = + 4 0 V$:iDx., MR#M?^^/\-/ KO^^fffifC y^-fTX- 5 0 
0 V{CT5 Afigj^L/^o 
[0 0 4 4] 

(M3|8f5) S i +C + H + 0(DMM:3!/Xi: LT S i (O C H3) ^^rggM 5 S C 
CMlCT#AUfe„ i&f^JBE13. 3 P a "t? V a = - 8 0 V, V d = + 4 0 V 
A, MR^J^i^^^>y KO^^fStC, A-fTX- 5 0 0 ViCT 1 OA^i^Lfc, 
[0 0 4 5] 

(Mi|8F6) S i + C + H + 0(DMM:JJfXi: LT S i (OCgH^) 4S:^*5 S 
CCM, CgH^^rggMS SCCMtCT^AL^o l&f^ffi 1 3 . 3PaT?Va = - 
8 0 V, V d = + 4 0 V§:*0x., M R^|^^^^^ K(Z)^iff ®{C, y-^-fTX-S 
0 0 VfCT 1 0 A^j^jULfeo 
[0 0 4 6] 

i^m) S i +C + H + 0(Z)Mi|ef?!fXi: bX S i (O CgH^) 4§:SgS 5 S 
CCM, CgH^^g^Sl SCCMlCT^Ab^o tfr^-^JEl 3. 3PaT'Va=- 
8 0 V, Vd=+4 0 V$:An;t, MRSMS^^^y F®^^T®tC, A-(r^-A 
0 0 VICT 1 5 A^mbfeo 



1 7 
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[0 0 4 7] 

±jf (DLc) (Dmmm 

T® © ± IC D L C 1 t)5 D L C 2 lii ^ H -r T ^ R F ^ X V C V D ^SIC J: 
D LC 1 

mn:^'^ : CgH^ ( 0 . 0 1 7 P a • • s ~b 
MM : R F 

i&f^ffi : 6 6 . 5 P a 

*SA«:d : 5 0 0 W 

^M^— h : 1 0 0 n m/m i n 

j^ff : 2 0 ~ 2 5 A 
D LC 2 

mm:iS7. : CgH^i: ( 0 . 0 8 5 P a • • s 

^Ji^ I R F 
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